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Harmful Algal Blooms

What are harmful algal blooms (HABs)?

Freshwater and marine HABs can occur anytime water use is
impaired due to excessive accumulations of algae or algal by-
products. Potential impairments include reduction in water
quality, accumulation of malodorous scums in beach areas, pro-
duction of toxins potent enough to cause illness or kill aquatic
and terrestrial organisms, including humans, and the production
of taste-and-odor compounds that cause unpalatable drinking
water and fish. HABs are a global problem and the poisoning of
humans and mammals after exposure to toxic freshwater and/or
marine algae has been reported from over 50 countries world-
wide and at least 32 U.S. states. HAB occurrence is influenced
by physical, chemical, biological, hydrological, and meteoro-
logical factors and it is difficult to identify the specific factors
that cause a particular bloom event.

Harmful algal bloom in a Kansas reservoir used for
drinking-water supply and recreation, June 2003.
Photo courtesy of the Kansas Department of Health
and Environment.

HABSs cause ecologic, economic, and public health
concerns in both freshwater and marine ecosystems.

Ecologic Concerns Economic Concerns Public Health Concerns

* HABs may cause mortality of
aquatic organisms because of
low dissolved oxygen or algal
toxins and mortality of terres-
trial organisms relying on the
water resource.

» Long-term impacts of persis-
tent HABs on ecosystem
structure and function are not
well understood.

Harmful algal bloom in a Missouri reservoir
used for drinking-water supply and recrea-
tion, October 2001.

e Economic concerns associated
with HABs include increased
drinking water treatment costs,
loss of recreational revenue,
loss of aquacultural and
fisheries revenue, and loss of
livestock.

e Taste-and-odor compounds
are of particular concern to
drinking water suppliers
because of increased treatment
costs and customer dissatisfac-
tion with malodorous drinking
water.

e Economic losses in the United
States because of HABs
during the last decade are
estimated to be in excess of a
billion dollars.

e Human illness may occur after
consumption of drinking
water, fish, or shellfish tainted
with algal toxins, exposure to
algal toxins through recrea-
tional activities, or inhalation
of aerosolized toxins.

 Several algal toxins are
believed to be either carcino-
gens or tumor promoters,
although more research on
long-term impacts is needed.

» Because of potential human
health risks freshwater algal
toxins are on the U.S. EPA
drinking water contaminant
candidate list (CCL).
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HAB Occurrence in the

Midwestern United States

The Midwest, including the
state of Kansas, has experi-
enced HABs in important
drinking water supplies and
recreational resources.

o Marion, Kansas and surround-
ing communities shut down
water treatment facilities and
had to truck in water during a
potentially toxic algal bloom
in Marion Reservoir during
June 2003.

» Wichita, Kansas spent several
million dollars to install ozone
technology in its drinking-
water treatment facility with
the specific aim of decreasing
taste-and-odor episodes
caused by algae in Cheney
Reservoir.

¢ Olathe, Kansas discontinued
use of Lake Olathe as a water
supply in 2006 after a study by
the U.S. Geological Survey
(USGS) identified the poten-
tial causes of persistent taste-
and-odor episodes.

Algal sample from a toxic HAB in Nebraska that killed pets
and wildlife during Memorial Day weekend, 2006.

o Water One, the drinking water considered unsafe. The
supplier for Johnson County, Nebraska beach monitoring
Kansas, decreases water use program was initiated after
from the Kansas River during dog deaths in summer 2004.

summer months to minimize
the occurrence of taste-and-
odor episodes in drinking
water caused by algae.

e Several domestic and wild ani-
mals died in late May and
early June 2006 after exposure
to algal toxins in a lake in the

e Nebraska monitors state Omaha, Nebraska area.
beaches for the presence of
algal toxins and closes
beaches when toxin levels are

Research needs

The USGS is engaged in HAB
research in the state of
Kansas and throughout the
nation. The study of HABs is
an active area of developing
research, but HAB research
to date has emphasized ma-
rine ecosystems. There is a
need for comparable work in
freshwater systems.

e The occurrence of HABs, par-
ticularly those producing tox-
ins or taste-and-odor com-
pounds, is not well docu-
mented in the United States.

« Reliable analytical techniques document the influence of
for the analysis of toxins, changing environmental con-
taste-and-odor compounds, ditions on HAB occurrence.

and algal identification and

. . » The development of methods
enumeration are required.

for early detection and predic-

e Long-term studies in individ- tive models would allow
ual lakes, reservoirs, and resource managers time to
rivers are needed to identify respond to potentially harmful
the environmental factors conditions.

driving HAB formation and to

For additional information please contact:
Jennifer Graham - (785) 832-3511 - jlgraham @usgs.gov
Walt Aucott - (785) 832-3505 - waucott@usgs.gov

Or visit:
http://ks.water.usgs.gov/Kansas/studies/qw/cyanobacteria
http://ks.water.usgs.gov/





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



